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s &^ss HAig soil oigafe mm aoi2= sxi, ^si s^ii SEfe ^^sisi &ms ss^jq^ g^6^fe m^ aoi2£ sxi n mi^ 

gfaoil a& 3!0ID. 

ifs D0I2H& a§«oi feoffl a?2f timmM ^^bia^oi wmon sAig cibioi:i:SAi yai oies^ sia. 4'as¥a oioi 
?t yli rasoii ^21 sAioii MSff 2Jfe ^ aissi :q«e aoi2E safe ^aacH SiW a&a. 

ZiaU £12 AHSS XHSei GaN3)l 0|g&oSM| ^4!!01l/Hfe 6^^^^^. SESf S^Oil/dE 2g>i!ei2| HflE DOISE 9»:>l 3Hg?S 

0|5^ SSSOII ln,Ga,-x N (xfe 0^ 121 0I8K O^S^^^XIS OI¥01Ilfe iJ» a(quantumn well) OlgS^ geHSl G 

s §xl'= SSfSPM « = :HI eSSAH S» si SS#OII a» * SSOI ^gjan. ESt SIfa SSSJ XH^SOU SISH :>121 InxGai-x NSJ gHc 

^ oiiuixiwi ^getfe nfssi mm mma. Ga,-x n g msj ssm xsj atoi o.isei s^oiifc: mm nia msoi sf 450nme! s^sisse 

UEHJiH. InSI SSbl x21 StOi 0.262! 3^0115= mm ni3 ffl-SOl SJ 520nme! ^4!!g^SS UatSQ. 

DaiU fe^:J| geHSI CaN^II mm CfOI2E ifXIfe in. Ga,-x N2S OI¥OIXIfe STW H SSSOIIAiei \nS} S^HI x°l St§ 3911 mD\& 

01 y0h2!Dfc i^H 2ia. sen lnxGa,-x NS 3^§h E|3lfe OlglJI (DISOII 2J¥ g?xmS(=SII2l a¥OII SAiafe 

»o| g^/>buia^)s AUttoioi oig*h 3^21 d\& cisoiiaisi &Mmm s&she i%~2%s dh^ nnfg hichsj:)!^! 

61311 £101 aO|2S SXiei «|g4-SE OH^ ^Q. 9gO( SS^»S. »S0l 650nnn ^jiij^s QO\Z^ SXI21 2|¥ g{»sS^ 

ssmoi ef 20%oia. 
( HI 1 seHoii ) 

o|s^. iii-v ot^oixife ^?i GaN3ii etEfli cHtioii sie ^^g>i2 2ife ii-vi^o£ oi^oixife znse3ii2j sj&s sjEflia ojgsh 

§ as aol2E SXIS M 1 SaiOIIS SfOt ess S^ShW ^SoPIS sha. 

E 88 III 1 gEHOIIOII &m ZnSe3)l a0i2E SXI°I B&^&m EAIeh 33010. E 8011 EAIS b^£^ aoi. OIIS §0 SJi^ OflHie! A|(MB 
E)ag OlSSIOf nl! GaAsS Ol^OIXIfe :»ie(101) fetOII. UiedOimsj ^Ji¥Smm &mm^ nS GaAs S Ol^OIXIfe m 1 b1lHS(102)2f. 

ng ZnSeS OI^OIIII}. GaAs ZnSe ^§21 SaSfe Jll 2 b1IHg(103)3}. ng ZnMgSSeS 01^01X11!, ^=Sffc if« 

soil alS^OI a?l SamOl gSSOII Sg^J^S 9H£IOI(aXf)B ^am^ hi 1 eBHES(104)2}. blEH ZnSSeS OI^OIXII!. m 

^msi ^SSils ?f4fA|9|fe 312} SWI, nS 3B£IO|g SS^SS ^gjsffe fll 1 ::i:IH10l AIS(105)2t. Zn,-, CdxSeS 01^01X13. ng 

* pS2| ±4» SHEIOIS A1£ JSl^msm mmm^ gf» a g«#(106)3f. aiEH ZnSSeS Ol^OIXm, pW 3H£I01(§S)S S§2|°S 
S}fe ai 2 iIHI0|AlS(107)a, pS ZnMgSSeS 01^01X13, S^§(106)0|| OISK)) a?| S^ShOl 01 S^S(106)0|| SS^iSS 3H 

aiOlM ^aSte HI 2 §2HES(108)2}. pS ZnSSeS 01^01X13. M 2 g2HES(108m ^^8}fe SejMS AtO|2| :>m»CH21 dlLiXI S?|g 

&h5fi5!os s^sife s!Etii#{i09)i». ps znsesi ps znTe:)} iiDis ^saoi oi¥oixiii. e^E«tg(i09)3j aeiss Atoi2i :)}axmi2j 

wTyXI S?IM B3I|5!2S a^Sffe £^»S(110)2}. pS ZnTeS 0|^0|X|3, 3^3} 2e< a^(ohmic contact)8hfe; SSjMS(111)OI X}aiS 

sisaol ssaol 2(0. 

= a!eS(111)2| ^SOIIfe Pd AuS OI#OIXIfe p^ 22)2^(112)01 a2(ife®)0ll SSSIQ, p^ 29^2^(112) ^►Ollfe Au^SS 01 
Soixi^ Sil lDIE(113)3t EES^ES §^901 Slfe 3!j» SM :>I5K101)2| 8}e0||fe 29)2^(114)01 aSOII SSSIOI SIP. 

( m 2 msJiw ) 

|||-v^o£ oi¥0|X|fe AIGalnP5ll mmm '^^S.^m 0\S9[0\ mSOl 620nm~660nme! ^^mm D0I2E SXIS HI 2 eeHOIIS 6101 E 

as SS3I0I ggspis 

E 9fe HI 2 SeHOIlOII AIGalnPJII mm O0I2E Sx|2| BS^^S EAIt^a. E 9011 EA|@ tiiSi ^01, dig §e S:7|§^ :?I^S§(MO 
VPE)aS 0IS8}OI ng GaAsS OI¥0<XI& :9ie(121) ^011 :'IB(101)2}2| 2«Xf¥§&§ SlfSFfe n§ GalnPS Ol^OIXIfe blfflg(122)3}. n 
g AIGalnPS OI^OIXI^ HI 1 gaiEg(123)3}. blEHGalnPS Ol^OIXIfe Sag(124)a. pS AIGalnPS OI¥01Xlfe HI 2 geHES(125)2} 

ng GaAsS Ol^OIXIfe M^S(126)M xiaiS «9AI2i ^. SB SSSS SXIS^EI 3ie(121)S SIS&O. 3 ^ E 9011 EAia bf 
a ^►Ol aw S^§(126)0IIA|2| flHE g^S^S Oh;i:3S|01 aW S^#(126)0|| CH8I01 0lli!&2SM| aW a^S(126)M EMg^o 

s sm^' §sas sxioii aw g^g(i26)oi :3IB{121)s qai ^gjsm. hi 2 seHEe(i25) iJ aw M^S(i26) ^21 a 

«0|| gjci pg AIGalnPS 01^01X13. Pie^OII 4=5!2S SSfe aW» I'lffSOII SSSh gfgES aft^A|^|fe aW ^^L^S(127)g ^SAmO 
? aw «}6J#(127)0I|A|2| SS DUE gSS^Oli ESg^e i^fe p* 2eja^(128)g g^Stfe 312} SM, :?ie(121)2| SmOllfe 

2e'a=(i29)s asoii gssa. 

0121 aoi g Sxife S9 DHES 38ffe p^ 29,'a^(128) bhS OJEHWI SW at&fS(127) Sf 01 aW %6J#(127)itt pnStfS g«8lfe aW 

gss(i26)g ^xi'sm SCI mmon p^ 29ia^(i28)2j bhs otaaoiife aw:)! ss^i an2, §^#(124)21 sacisxiai^wi aw^j 

S^»S#(124)0||A|21 p^ 2Sja^(128)2| 8IS^ S^OIIAI m^S^ 3H£I012| IHSlfOI ejHISO. ©etAI SSS{124)0l|A|2| p^ 2e^a^( 

128)21 mm ae^oiiAj 3H£I(M2i xHgsoi 2!Hig:)i (PigoB SOI p^ 2a!a^(i28)oii a4*afe aoi a^ii so\ gfxjsse 

SICJ. 

oia a^oi. HI 2 seHoiioiiAife s»s¥a :>i&(i2i)g eissto* aw m^#(i26)S ssst ^. qai sxioii ^asfoi 
ggsss gg- us:?} sio. 
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Hai-U lll-Vl^o^ 01¥0illfe AIGalnP?ll2J StEfll §§S :?ieS iiB SXIS^a 2l#8^^ ^^^21 gSSSS SoHE 

g?^aXI axief ll-VIPeS Ol^OIXIfe ZnSe3ll£l S^£»I2| S^fe ^OI^OII efsm^ S^g SIP. ^ E 8011 EAIS gfW 1! 

eas ioo£ §E fes s££i § oiiss Mmmt ^a. oi oh znseixisi a» gi sa§(io6)oi s oiisaisi mx^^^m sish g>o^ m 

tH£!Q. »ef/d AIGalnPJlia eSISf 3H6!gja§ 4=^ SiD. 

s& ssss sxioil «tu2i o)£iB! ^gjsfs a^jsoi 7:^8^a:JlE sta. 

m 1 eaHOilOIIAife Zni-x Cd^SeS Ol^OIIIfe gt» a «aS(106)2| saui x2| Stm SSSOSW, ilfSOl 470nmO)|A| 530nmJH|2| Em S? 

SAi9ife 3J0I D\^ma. 

36! Ql ZnSe3ll gTS 0012= S«SJ m¥ gfX}S8{=SaS mV0flA12| ^21 g^/^bia^)g 100%S QH^ ^Xia^ 21V gJWSgS 7 
% §£S ^*!! ^» a012E SXI2I 1/2 OlSfOIQ. 

01 2f ^►Ol ZnSe3il2| §Hfg S^ESIfe 2SS0I fegOIIE g^8Hl. »a#(106)S£VEI SfSSM S»2I 2|¥01l Se^jog oigg ^ 

31^ sail. &ty^m s^Aisife sis ^^iss 
m di^^^^ Mxmt: =ps2s 5^fe 33010. 

»i 1 gfg aoi2H sxioii 2|6^^ ^toiife aisgi BHEa^a. 2^2) ^a¥oii 01 lis^i aiii^es s^a 

2ei;q=oi Mx\ao\ 2^^l m^oii dhes afe £!^2i d^s ohMoiife aw:3F &:i2. oi a^sj mgf2j aw 

D\ SSa 3 SSeOj|AH21 2^2) S^OIIAlfe 9HEI012I ^glOl SJflia:'! OHSOII SS#0IIAi2i i^eji 5! = o| g^gj g«o 

S¥H g^A^afe mh^oi i^^bsfe g^a. s^#oiiai2i iiMsi E^si sts a^2i ^avs^a g^A^afe ^mmo\ §:J^a:'l rasoii 
01 a^oii s^'axi 33« a°s £i¥ s»ssoi s^aa. 

:gi 1 cfoi2H sxioii sioiAi. liHsi a^3f sajeg Ahoi2i AM^i s^2i o.3ev oi^sj 3101 d^s^!5^c^. om SOI o^a 

HI 1 aOI2E SXIOll SIOIAI, 2^01 gf^Olfe. OfS Efe ggg SS^fe Efl|Q|2S Ol^OJXIfe 3J0I b^g^5!5^C^. 0\Si ^01 

SIS A^d\ S^2| 3:)|« S|^S|3II 0.3eV 0I^2S & 4= StO. 

g sscHi 3tf HI 2 aoi2E sxife Hi 1 sas2i yE«i 5IB ^011 s^s e«#ju, s«s ^oii s^a hi 2 Eas2i ee!M#3h. s 
ejEg ^011 <yi!!5i2s §sa nHEg HHEa^^f. fe^o^lAl2J iiiiEa^2i ^Bvoii iiHEa^2f a:>i2i2s s^aE^ saao) 

ifas2S¥a£j m^^m p^aisi^ 2eia^]», iwEa^si sigjoii ss@ ^ns g^M ?bi8i3 sia. 

HI 2 gfS D0I2E SWOII 2|5^S. 4f2) IDIEa^2l 3|gK)ll 3»S 3^01 ^xia3. e^iSS fe^2| IIHEa^2| ^S¥0ll 2e^a^0| 

DHEa^ai a5i2!0£ s^se^ sxiaoi a^i oiisoii ss iihesi iiHEa^2i bts otaHoiife aw:>i s=xi af3 oi iiHEa^2i oig}2i ^ 

aw:"! sgo □ §31 SSS0IIAI2I iiHEa^si oh?^ s^oiiAife 3ii£ioi2j ^aoi eiHia:?! ojisoii s«#oiiai2i iiHEa^2i mm 
s^2S¥Ei2i m^mo\ sf^a3. Eg} s«soiiai2j A^d\ a^2j siaf s^2j ^svs¥6i2i mmmo\ s^^aHS 2i¥ gf»ssoi 
a a. 

HI 2 aOI2E SxlOilAI. HI 1 EaSOl nSOI3, HI 2 EaSS p SOICM. 37HS S^OI mSS3J SSjes AlOIOII §«a3. a4:3Xi:)| 
1 xiO'« OI^OI aE^ EHS 0^aJl^ ^gOS Sgofe pS e}EaiS2S Ol^OIIIfe 3201 blSSIoH::}. OI2f S^OI 6ia, pS e^EXIIS 

01 2?aas at iua ehs ^ehs s^aoi saiiJi ohsoii nuti^ii ehs a^oi ^6J5^3ll 3H8f2s ma. 

HI 2 i-^S aOI2E SxIdlAI. 9^01 «SS ^^011 8«a Sa^ihSfajos pi^Ofllfe 3301 bjgsjsm. 012} aoi SVe 

01 g2!2S e^SSES SXI2I SSfOI SLSBQ. 

HI 2 aOI2E SaOIIAI. §2iL^S^e^0| (ySJOhSES OI¥01Ilfe 3301 bl^^igm. 012} ifOI SIS ll-VI^2£ Ol^OIIIfc Sf&g e^E 
%\\m OlgtJ §XIS Sf^SIJII m^Sm 4= Slfe 3331 mm. i^mom mWDl II-VI^ES OI^OIXI^ §H.^gOISS OH? 2f§aci. 

HI 2 gfS O0I2E SXIOIIAI. 3XiS S^OI ^rgfOII SSS EglSES Ol^OlXIfe 3301 bh^SlolO. 0I2J SIS ^^=? 

E}3ja 2§g» ESJgS 3 g^g feE3} XHShaSS ^6!6}30 HXHSaSD. 

HI 2 QoiEE sxioiiAi s^oi e^EXll Jieoii s«aoi wfe 3301 we^ssicf. oi2f aoi She. saaoii oisi aw § 

^S2s afe s^g a«e 4- a^i rasoii ggassoi 2nss^ ssaisi sag g>ii asEs sxisi g^oi eeaa. 

HM HI 2 mm O0I2E ifXIfe 3ie3J SSS AlOIOII §«a3. ^2113 SfAPI 3^fe yA}gS ^?3}£ ?HISI3 2ife 3301 bl 

gSISID. 012} gOI o}S S«S2S¥6I Shg^Oll ?IXIo}fe 3ie gfSf2£ SSafe ^SSOI yAlgOIIAI gVAiaOl S«#2| ^&f2£¥EH S! 
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sasa. ««s 6foii g«a »i 2 cassj asissji}. ssjss ^oii/d2) ^31 dhhs^si ^a^oii miEa^af spi^ios a^as^ s 
HI 3 ^^s DoieE sxioii °i6ts. HI 1 ESS H^EXii 5ie ^011 seHu 3>fe a^Msoi axiaof 2i°es sagssva 2^E 

« mmw H1 1 POISE &X121 Hisgfss nssi H^Efli :>\& ^ m^m sssh^ m&mm m&m^ ssni. sss ^ 

oil D^SJ HTr^eiega g^g fe£:>HxlO'«cm-^ OI6fS| USES BE^ pSSI HI 2 Siijesg x^alS §«61fe 

^'^S HI 2 ^^mm Efliejg SiajSh ^. 01 SfliafOII/Ha nHE S«9^§ Qh>i38K)| EXflSI a HI 2 SiSeSOll C«oK)4 OlISS 

«iokw El^|e^os oi^oiiis as&^ei dhes^s s«s^fe aat swi. ^:ji hi 2 ssfegs as^ss ssm^ ssa, hi 1 s^im 

°fEHI 3IW0II CHSKM OiyS SSKM HI 2 SaiSSOll 2Sa& g4;S!»B 01 ^^^°\ HI 2 Si!iMSoS¥a HtExfl :)1B^°1 S 

Soil «i^Alg!0£M|. Hi 2 sejegaj ^:»| AfO|0||/H21 nHES^ej mgf S^CHI HHS S^S S«6^fe S§S 

qiblom 2iQ. 

HI 1 aoiSE SXI2J HI3Egfaoil 2|8^^ aS^SI hi 2 SajMSSl Stg^OII ?IXimfe e^ESISOl Zn a Seg S»ohfe SUfg etEfllSOl 

£f« 01 a&s "►£fligoiiAi°i nHES^ei shgf s^oi 3nsf EiQ. c&ei/d nHEs^si s^g^ s^oii nxm ssshin, se! 

e*oil/d21 DHES^SI ^©¥011 Sa^S^S OHSOII flHES^SI b>£ OfEHOIIfe s = XI 8^3 01 DHES^ei ShS ^^¥011 B 

saog e^gOllAISI DHEa^SI oJSf S^OllAlfe 9HeiOie| ^gJOl e^HISQ. Oldl OJEf g«§011A)°| MES^ei ohS S^o^^a ' 

a sfssol ijdba^ E 01 nHE a^sj s^si ^avs^asj sssoi g:3^5^HS a^ gfwssoi s^act. e hi 2 sa!es^)^xl 
a a§«s sss g^8^fe ^ aoi aaa:)ii S8^°£ s^soy cHs^o^ g^s ^fe aoi si^ii afe s§s 

SSffe S¥0ll bl8J0» ^6h^0| s^fsia. 

= a^soii mm HI 2 P0I2E sxia hiss^ss hi 1 Essa yEXfl :'ie &^oii o^^ ^ ^eis sgs^t §^ss sssht s 
^011 o^ag ssote siESis oi¥otxifc HI 2 Essa asjegg g^shfe Bmm. mmmmmMSi me sas^oii amw m 
sk^oim^y {^±9ijim SAHfEsw. iihe sss^chi fef:»i o^sol <inia 6^s^o^^os oi¥o<xi& g2<y§[9^g s«8^fe ssaj. = 

S^SStmsf fevoil EXlieig m^m ^. Ol EaiSfOII/Ha SS IWE DF>ia8h01 ESieiOll OiShOl 0\mm ISSfSSMl EXIiei 

os'oi^otxTfe ^sfe^a BHES^s ssotfe ss2t, setesou/da DHEa^a ^a^oii, 01 DHEa^aj a^8h^ 5sa »»y sasos 

HI 2 a^s aoifiE sxia Hissiaoii s\om. nHES^a 8^g^ s^oii g^s^^e §^6^3. seissoiiAia nHE^^a ^avoii seja= 
s ss3b:?i ifflgoii iniEa^a b^s ohEHoiife awr^t s = xi a3 oi miEa^a 8^s ^e^oii a#:7^ ssa. oioii ajei. sssoiiAia iihe 
2=21 8fgf s«o£«Eia a-ssoi i^4:aii, e oi miEa^a 8^g^ s^a ^avs¥aa ^►ssoi gsitaEs a¥ g^x^sgol sf^^a 

a^ afe S^iLVSf^^S MSI^OJ 6haM OlSoJOl S8PI QHSOil M^^^0^ blH^J Xi£8K)IIAI g2^L^s^9^S sstf 

4^ sIeES a^SSSOll g5! ^Afg ^xi of^p £E seieg^msi sgss ggg gS6H= g SOI gaa^ll So^°S e^SOII CHS} 

0) ^11 aED) a6fsoi 

s ^*soii 3»8t& HI 3 aoiEE sxia Hi^itea hi i sasa ^Eiii :»!& ^cxi m^mm m^m^ gsa. sss &^oii hi 2 sas 
o| aewesg «ss^^= g§jif sajsgoiiAia DHE ssss^oii a^8^ol Msj^ohSf^ g^s:5^±g 5ah}esmi, iihe sss^ 

oil 5S8hfc E8)SM S^Shfe gSa. SaSSS SS SUSS EgJ# ^011 Efl|9|S ll^t^ ^. 01 Efl|e|0||AHa nH 

E gas^s o^i:^5^ol ^ui Efli^ioii al5^01 oiiss ^sesam Eaiajo^ oi^oixife as^a dhes^s sssfe eiiissoii 
Aia DHEa^a ^a¥oii. oi DHEa^a^ mmm^ 3a2f sasEs^aa ^^aisi^ Esia^g s«8fe sss ^aisj^ 

HI 3 DOIEE sua Hl^gfaoil asiS. DHE SSS^OII S&8hfe §§§S EiJgES OI¥01X|fe UXIS S 

^8H) =e!EgoiiAia nHEa^a ^a¥oii Esta^s saspi oisou nHEa^a ms. o^^HOllfe aw^^ ssji oi nHEa^a 
^a¥bira#:?f sga oioii mEi. s^goiiAia iiHEa^a mm s^ES¥aa ijssoi a^ism. e oi nHEa^a mm s^a ^a¥ 
s¥£ia ^►ssoi s:)h5Pi uncoil a¥ sfxfSMoi if^aa. s a# s^ses afe 2§§s Ease gefiotath saj 

ShOl §S8PI (IHSOii MSi^OtB 0|g§h ESS XISShOIIAI §tf ^ SIEES ^§^§#011 gs! ^fe E& S^JS 

ssma gsas smm m&m^ m aoi aaa^n S8^ES sasoii al8^o^ g^si ^^►g soi a& eAioii ^^^►aoi S4?ao. 
^ ifson as »! 4 aoiEE srxia Hi^gras hi i Ea§a j\b ^oii/Ha iihe ssa^oii cHShoi. 4=4:ois. rndtiOis 

E^ tv^Olse ^gJSESW 6^:?! ME §S9^0II HXIS S^M §«8^fe ^hEfll ^011 S^gg l!S3tfe eS3}. 

m^^on HI 2 Easa ^ajsse ssstfe seiES ^oii ESiajs smm ^. oi EaiB}oyAia me aaa^g Q^>ias^ol e 

XliefOII D18J01 OilSe SSESMI ExflaiE^ Ol^OIXIfe «S4^a PEa^S S^Shfe Seje^oil/Ha DHEa^a ^^¥011 01 HE 

m 4 CfOIEE SXia HISSSOII asm, DHE SaS^OII OlS^gJg So}01 HXIl} S^S §«8h3. E§!!M§Oil/Ha DHEa^a 

^«¥oii 29{a^B saspi inisofl nHEa^a bfs ofEHoiife ssxi oi nHEa^a 8^gf ^a¥oii a^:3^ ssa. n mn^. m 
^^oiiAia nHEa^a mgf a^Es^aa ^ssoi ^^:t8^2. e oi nHEa^a m'st a^a ^a¥S¥aa sssoi eiJfa^i inisoii a 
¥ sxjssoi tf4ti!a. ES :'ieoii asHAiej aw s^ses afe sxis a^g s^sh^i ehsoii gsasgoii aisfof oj^a e^atfg 
2?xi a^D. E aaa^ii gsasM 4= a^i ragoii a^hSE if4tsa. 

g l^SXJgS ISSOI ?I01UI3 Ul¥ gJXhSgOl ll-VI^ES Ol^OiXIfe ZnSe31ia SUfg ^Eaig 0|g& SllfS g^s aoiEE 

§xia"a¥ gfxhsMol 01^011 chsjoi 2|g gsg ?ie& gat. oeat as as ^^astaa. 
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= a" enissoi ys seiwi ois^ £8oii SAia gfxf m s«s(io6)oii>m°i sii nH£(ii3)2j o^^H°^ s^oii/h ^'SS s g°j ch 

^^oT^c. ™S(ii3)M S4'!a(>l SIO) SXI2I 2I^S ei#S ^ SCffe gOlCf. ^►S3S¥3fA|9lfe 12)01 Se!M#(111)5J 

^xisoTSSscH 2io^■aw:'^ ^i.^aD\ o\&^bo. oi msw s^se^fsi ch^ss »as(io6)wiAi2i ss rand 13)21 ms. o\sii a n 

Eg^OllAi S^SmS SUCf. 01 SS IIH = (1 13)011 2|St a?S32| ^^S GaN3ll gfS aOI2 = (HIE aiSSa. 

«= "ijm 01°^ uiwdoDOl mm^m m^si^ sioict. m sa§(io6)oii ^^sss diekiodsi sei ^ss 
□ ^D\^(m)^ °^^m ff8^fe ^sss a^s eisaiisj. oia*» i^m^ us^s :>ib(ioi)oii m^s\o\ maAi oiggf 4- aa. as 
o^'s^8^^. GaN^nWaoieEoiiAife ^leoii mmmm ^sjaisi^ ahuoioi oi§8fss snife aa. 

oife^os. a# g^sg g«»ofl sioiAi #011 saa gsss ss^sss ssAm ^. ss dhs s«§ iWHa^si djs o^e^loll i:. 

* r^iaa ^^ta s ifsa a oiss s¥ sea aas* agsi fe^/dls^ ss§ mm sssh § 2101a. 
( H1 1 ^Aion ) 

s a^sa H1 1 ^Aioiioii Qmo\ ess s^shoi ^sspis 

£ ,s a B^as, 1 ^AlOIIOll a^& ZnSe3lia aO|£= Sxia BS^^e EAIMCI. £ 1011 EAIS b^a aoi n§ GaAsS Ol^OlXIfe 
D\nuu) "oil 01 :)ie{11)aa ^»¥§Se aastfe nS GaAsS OI^017:ife hi 1 miH#{12)a. nS ZnSeS 01^01112 GaAs ZnS 
e !»^xU^x}¥§ife aamfe fll 2 mfflS(13)a. nS ZnSSea nS ZnMgSSe^^ iDPS ^JSaOi Sfe MeH3 ^M^KOBR : distributed Br 

Sn« STs^^mfe fll 1 g£HES(15)a. ai£H ZnSSeS 0|^01Xi:il SS#a gSSSe g^AI9lfe eAldl nS 3H£I0)S Sg^jo 
I i°o,g"i ±iHI0|AIS(16)2^. Zn,-x Cd.SeS OI^OUIH ^gJS n§ Si pSa 4:^ 3H£l01?h IH^ifmol ^^^Shfe gfXf «! 
(17)B tilEH znSSeS 01^01X13 pS 9H£J01S ag^l^S ^amfe M 2 ^ffllOl Ai#(18)]». pS ZnMgSSeS 0I¥01XII2 #SS(17)0II CH 
SKM '^i?! S«g asrnOi 01 SaS(17)0ll Se^iSS pS SHEIOIS ^gJ8tfe HI 2 eaiE#(19)a. pS ZriSSeS 0I¥01X13 HI 2 

iqm'~«^§f^ aejegaja Moia ?^ax^a^a oiiuxi s^im b?ii5«os a^s^fe ysxiiscaoa. pS ztnsea ps znTe:'^ acHs ^jsa 

01 33 S>EaiS(20)a geieg MOia D\EJia\5i OllUXi S^8fe £^»S(21)a. pS ZnTeS OI^OIXIID a^3» 2ei 

§^8^^a6!ieg(22)ol »ais 5!#aoi saaol sia. 

«uf*(i4)a 21 §^ 3l^(11)2^ ^Jimmaoi 91J1. n ^»s4-fe ^s^ei ^^smsa 4sa ia a^is ^§aoi 91a. mm sa. 

^heIs 0I|L^X|7^ 2 85eVe! nS ZnMgSSe ^Sm OlS^fe 3^01! 20^^13 e.UtS(14)§ SflShS 2,^ 70%a S^A^SS ^ 2iP. 



a6«e^(22)2) AKJioii^ oiig pg ZnTeS OI¥0|Xlfe 01 B^^m{22m al5^0^ S9I S^OI 0.3eVOI4fa timm B i^M3l 
Slr°°^ A1S 01^01X11) ^^^DiPh 4^9«nma HHE E^§&^(aS^)e 3>fe iiH3l 3^(23)01 ^Xiaoi 91Q. S 2 

S(23)s^S5f5t!= aeHeg(22)a 6tS0llfe SSOIl gfl Pd S AuS 0|¥0IXII2. ^SSOl ¥3^S^E^ e^^^|13^ 50nm OiShS P^ 2a{a = (2 
4)01 SSaOl Sllir^TEKlDOIIAta SS^Saafe e^OI^ aoil^ Ni/AuGe/AuS Ol^OIXIb £eia=(25)OI SSaO) 2iCf. 

0I8K ^01 SfS Q012H SXia aS8t3|£ SD. 

4=HmiOi->^3h aE^ 2aiS=(25)e 3X18^. 2S{a=(24)0ll ±^S\ e^fSSfe 21Diom ?iJi S! S^S(17)0ilfe p§ y£ai#^ 

o^Sa siol ^gjafe 3ia »3HI, ns e^£3ais^°s¥Ei sx^:)^ ^aas gfxt ai »^s(i7)o^¥afe HissAia ol|L^xp^ ^►sso 

0121 '^01 s 4IAI0II0II as^^ ABd\ 2^(23)© ^JHl:'^ -j=^nm£ 3ss auS^s oi¥Oixife aoioiM esspi ?i& dhesai :)|^5Fxi 
ol =1«i*(22)i^ asssm 2^3. xii}oi°s s^a aoisEa as se^a^s ofud. e p^ 2e.a^(24)s gfxj 
ai sSs(i7)o«Ai ax^a ssa Hisifoii asH ^zi ^sss miAM3\:>\ ^ish sonm oisha ej^jiis ssao) aia. 

toai/H gfx^ n sss(i7)oiiAia a^(23)a mgf s^oiife m^mmDi o\s\ ^gjaxi an. □&!oii p^ 2sja=(24)o£¥Ei ^eia 
3« 4a 3 m:si. grxj ai s}^#(i7)oiiAia assi s^(23)a sjs 32.2, ^avonAi asspi anson assoi amsi a^(23)oii s^a 
XI 331! a ^sse sxia ^fflos¥Ei sg2!os e!S» 4= aia. 

EsviowdDBj ^Ji m ss#(i7) MCI 01! DBR ?sa H.ufS(i4)oi ^xiao) 2100s ofx^ gj gsg(i7)o£¥a :)iEKii) gftrss 
iWs ga a^mo\ &m#(i4)o« asH siMgo^Mi saa 4f^os¥H sssa chvss ei^if ^ 91^°^ asoi ir^jap. 



oia aoi iD)'=3j a& nHES^e s^s 3ffe a^(23)2s sffe 3S3J »3)fl. :Jie(ii)oii s^-a^ ^^mmm ^^Mmoi d\ 
eloDa e!#8Pi eiMe(i4)§ ^xish^am m^mow s»= ssas sss smfe m aoi. msoi soonm ¥aoiiAi mm 
5s£ 20% oi^a a¥ gfxfsss goism Ett s^^o^3ll ^ sia. 

E a^di Ais o|g8^afeQl. oisaoii ttsaxi an o.3ev oi^a assi s^s ^eif 4- 2ife zn e^ tis oigsHE aa. 
( H1 1 ^Aioiia i^ssoii ) 

018K s m^s\ H1 1 ^Aioiia siesoiioii ai8ioi Ese S58foi gs8^^l£ gm. 
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2!= HI 1 4!AI0II2J a«<a0110|| as GaN51l2| &S SXISI BSq^^S SAIgfP. E 2011 EA|@ H^£^ SOI. (OOOI)e! Ah 

ais «>^aoi SiQ "►£aiS(33)21 a^¥0(lfe Ti/A1S OI^CMIIfe 2aja=(34)OI gaSlOl 9X11. m^±Jl^m= nS AIGaNoe 01^ 

SS2"*^^*oii □iefoi s^s ssmoi aseoii ss^jos azfs ^ashfe wi i MeHE#(35)]w. inGaNo^ oi^otxii!. a 

S i SOI Al£ XH^emOl gfSm^ gt» »«#(36)3J. ea#{36)OII OlSfOI a?l S^S S^mOl Ol S«S(36)0II Sg^!°S §gg ^ 
o-sV^ Ml 2 ^H^S(37)]lf pS GaNOS OI¥01XII2. S^^fe Se!^#(38)0l »3||£ «Sa01 SiQ. Si^SS(38)2J ^►SOIIfe. Oil 

msT*-' ilE £M g^S 3ffe ^^91 2^(39)01 ^XIEIO) SSlCf. SESt a^(39m S&mfe B@!M#(38)2I ^fflOllfe SaOii 

SJy^Ni/AuS oT^OIXia. gOI at^JMPt 50nm Dime! 2eia={40)OI SSiSOl SiO. 

01 Ol =^01 s ^^mm SlohS Se!eg(38)a §^A|31fe DHE g«g nHEa^OII 0.3eV0l^°J a?l S^S 3>fe i!t^5l a^(39)S 0! 

^S^^aTsmT =e!sg(38) fetoii a^(39)s s?}mo) asoH 2eis=(4om ^»5h3 2i5i w^m ssawt sxh s i^s 

*(36)0rA|2| A^dl a^(39)a 8hS gesoilfe 7121 ^oj^jx, ^^91 a={39)a ^^VOll gSaOl 2ife £^a^(24)os^a ^ 

SaTsp D sij^i ^ #«#(i7)oii/d2i a^(23)2j ahsi s^si ^svoiiai mms\D\ wsm mmmo\ a^(23)oii s 

4=3X1 8t?il m.m^°^ 3*121 ^ffioS^EI 4= SIQ. 

E Ota aoi S SWfe ^1B(31)0II AHIfOIOiB OlSSm 2151 OHSOII gfXJ «y »«S(36)oS¥EI Di&^^^S. 



( Jdl 2^A|0ll ) 

DISK S SfS21 HI 2 fiAIOIIOII CHohOl ESs SSShOl ggSPIS ShD. 

£ 3s s a^«oj 2 ^AlOIIOll a& ZnSe3l|2| ^3 QCISE §X|2| BS^SM EAI&O. E 30il EAIS tiiSi ^01, nH GaAsS 0I¥01XI 
^ ^Pi^mi) ^^011^ 01 5le(11)]J^2) ^XhVS&S aaShfe nS GaAsS Ol^OiXIfe fll 1 tHlHS(12m. nS ZnSeS OI^CMXIHGaAs 2§a 
ZnSe -^^^21 '^xr^SifS «1 2 bifflgdsm. n§ ZnMgSSeS 0l¥01Xi:n ^^Stfe gSSOII QlSfO) S^g §^^01 S^S 

t?g;:«os"l,g JHEIOIM ^gJmfe HI 1 g2HE#(15m. blEH ZnSSeS 01^01X13 SS§2§ lf&^AI9l& 3Ja ifSll. 3H£I 

o!» IgieS ^SShfe 591 1 >iI8IO|/H#(16m. Zn,-x Cd^SeS 01^01X13 ^gJS nS SJ pS21 3H£101^h M^msm ^^gShfe 
o^Ti «, s^«*(17)3^ HiEH ZnSSeS 01^01X111 pS SHaiOiM ¥aSfe HI 2 ^lIII0IAl#(18)a. pM ZnMgSSeS 0\^0\X\Ii. 

S>H*(i7)o)| mm a^ S^S SaS^01 Ol SaS(17)0ll SS^IOS pS 9H£l01g ^aSfe hi 2 g2HE#(19m. PS ZnSSe^ OI¥OiXI 

S hT2 aeH^4i9)3} ^^mfe hi 1 ^^^m moisj :>faxfai2j oiiuxi 5?is m^m^ &^%\\m(2om. pS znSefif ps zn 

LL ;^|ii5^5x10'« cm-^ Dims SE^ N§!Xh5| EH@ pS ZnTeS 0I¥01XI2, a^^ £5. g^Shfe HI 1 ^i!!ES{22)]2f. §go 
S S^l feE^t HfeESI 5x10'« cm-^ OI^HS SE^ NSiXfUl EHS pS ZnTeS 0I¥01XI3, nHEa^SI ^gftfSI 

§&^s HI 2 s§!^g(4iA)oi »ais 5!#ao) saaol SICJ. 

jll 2 a6«ea;(4iA)2J ^SOllfe 01 HI 2 5e{M#(41A)a 2a{ g^oi 9I^S AuS 0I¥0(XII1, a}^D||Pf ^^eMnmeJ DHE SSS £SS 
aU ^^^Vc:>!=(42A)0I ^xIBOI 9lCi. Eft nHEa^(42A)g SSShfe HI 1 5a!Mg(22)21 4^3011^ aSOII 2« Pd §1 AuS OI¥01XI 
S"ifgi0|"i3haE^ s,^^MD\ 50nm 01512! p^ 2eia=(24)OI SSaOl 2iI2, ?IB(1 1)01|A|2| SSSSSilf S}CH^ aoilfe Ni/AuGe/Au 
s'oi^'wxife 2aja=(25)0l m^SO\ SlCf. 

a ^AIOIISI «§o£A| E& S^XfS(21) a S^Ealg(20)2| ^^OIIAISI IDIEa^(42A)a Bl^ S^OII HI 2 5§!M#(41 A)oS¥EI NSXPh 

Txio'" cm-"^ oi#2i ifeES a^^L^ao^ oi^oixife aw m^s°sai2| :axis s^(43)oi m^aoi 9ici. 

OlSK S ^AlOIIOII aev ^►S DOIEE §J:I2I HlSi^S, ^81 HXIf} S^(43)2I HlSaSg ESOII IJISShOl ^S&CI. dl'IOliAl ZnSe:>1l°J 
SH}M~yEai2| EHSgAl pSOllfe NSXhS OlSSIH, nSOIIfe GlSlXhg Olge^D. 

E 421 (a)OII EAIS tii2i ^01. dlS SS MBESS OlgshO) :'l©(11) #011 HI 1 Wffl#(12)oS¥a HI 2 geJS §^#(41 B)JIX|g ti 

aii gs^SAjg] assure §s oisskji hi 2 esiM s«g(4iB) awi aaoii gsi aus oi¥oixife Exiiei(42B)g m^ma. 

D^og £ 421 (b)0« EAIS Ufa aOl, EH|SK42B)0||A|2J HE Ot^aShOl HI 1 5S!Sg(22)0| tgaE^ EH|9|(42B) 

2 Hr2 Seje gSS(41B)OII CHSKX 0||S!§ S&°SM1 ESS#2| ifflEa^(42A) * 01 IIHEa^(42A)]lf ^SJth ^x|4'M ^^fe HI 2 S^iS 
g(41A)g SS&a. 

Qsog £ 451 (c)oii EAi@ bia aoi. asssra oigsio DH=a^(42A)g sssj^ hi i 5e!e#(22)2i #321 aaoii 2^ pd * 

safe yCH^ aOII Ni/AuGe/Au£ OlPOIXIfe EXI|et§ xFaiS Sl^iSIOI 2ai£!={25)S S#S>a. 

riso= nHc=M=>(42A) p* 2a'a=(24) SI 2S{a=(25)0| 2|3| SS@ :?ie(11)0ll 018101 SE:7I 200t;01l/H 2501C §E°1 oiyg 4' 
/Js^Q blOirtOeTHI 1 SsrsS(22m p^ 2e{a^(24)2| 5(13 5ie(1im £a!a^(25)2j ?liaoiife X1(m)XHif2| £Oi §^01 ^01 
xId HI 2 a6«HS{41A)g g^g ^E5I 5x10'« cm"^ Ol^og xlUg SE2) HfeES NmiiDi ESaOl 2(51 HHEOII agj EHS 

NS!»5i^iB(nrgHJ. ^ S^Xh#(21) a e>EHIg(20)2| #V0ilA12| IDIEa^(42A) 8hgt2| a9?o£ ga^^,^gosAM. £ 3011 EAIS 3X1 
S S^(43)0I SaSCf. 

E 1xlO'« cm-' Ol#os afe IlfeE2| NS!Xh51. NSXIS ESaOl afe pS2| ZnSe5ll2| asg yEHI, OtlS MS pS21 ZnSe Efe ZnSS 
e ess «fthS£SM|. 0|g age yESIS HXiSSfShfe 5JS IT i^^XI SiCI. 

0181, #5i& bha aoi ars aoisE s»2i gs^g ssspis s.n>. 



2005/3/11 



6 



01 (EH. 2ajS = (24)S SSSOl ^3fa §£21 SI^BIIOPI (QlSOfl 2e{a^(24)0«A)2| nHEa^(42A) ^^VS¥EI 01 ifSSe Sxl 

s iiH=a=(42Am gfxf m s^S(i7) Moioiife NSx^:J^ znse^iis oi¥oixife eh£ai§2s af^Lvaoi i2Ht}s^(43)oi s»aoi Si2 
-J , gfoos 01 s^oiiAi sse^oi ejflia^ii aa. n ^a. iiHEa^(42A)oiiAi g^afe mma.m ^mmm^i as 

oia aoi s sxidi/dfe nHHa^(42Am gr» m eas(i7) moiob »5i se^ios ssa i>ni}9^{43)g ^xiso^mi ssss 

S HI 1 ^AKMIOII/d Uaa «^2^ SOI. mi 2 tHIHg(13)3J Ml 1 MEH = ^(15) MOIWI OBR =?^Si ajA|#g ^»8ia a¥ gf»§e01 if^ 

aa. 

( ai 3 ^Aioii ) 

018K s fe^sa Ml 3 ^Aioyoii cHsfoi sag g^sFoi ^sspis mQ. 

£ 5- a «^«o| 3 ^AIOIIOII ZnSeJIia S^S D0I2H S»a BS^^M SEAIghQ. E 5011 £Aia ti\Si aoi. nS GaAsS OI¥01Xi 
^ Dl'm^^] Soil Ol :>ie(1ima ^WVSifS aaStS^ nS GaAsS 0|¥OJIIfe mi 1 wmm^Wm. nm ZnSeS OI¥OIXIIi GaAs z 
;rse --'a ^S^SStS mi 2 WmS{13)3}. nS ZnMgSSeS 0I¥0|XII1 ^^Sffe S^SOil CH8I01 U9\ S^g S^SIOI S^mW 

SS-oi n§ iHil^llSmfe Ml 1 MeH£S(15)J». bl£H ZnSSeS Ol^dXIH »a#a §§g§M S^A|3lfe 33 SJHI. nS 3H£I 

o^Xh Sf «v«i(17m blE° ZnSSeS 01^01X1:3 pS 3H£i01M 2^212^ ^gjslfe Ml 2 ^iaiOIA|#(18)2h. pi ZnMgSSeS 0|¥OIXI3 ^ 
^^(17)^1 CHmO) a?l S^m S^mOf Ol »«S(17)0II S.m^°^ pS 3H£I0)M ^aSI^ mi 2 gEHSSdgm. pl ZnSSeS OI^OIXII) 

sVms Moia :)fa»aa oiiuxi smm e5ii^2s a^st^ yEai#(20)2f. p§ znsea pg znie^h sich 
S ijla^ 33 ££Mr#(20)j» s^ss Moia :pisxjaia otmxi £?is bjiisios s^8^fe ^^x^s(21)3^. ps zmes oi^oixis s 

^iTisj S^Stfe =e!eg(22)0| »B||S SISaOl SSaOl 5JID. 

3eMe*r22)a ^o«oiis= 01 ei!!^s(22)2^ 2.^ mmo\ :>^fet^ aus oi^oixiia. 4-9«nm2J iihe issa sss&^s m 

^^=(42)0 ^xiaoi aa. £§t nHsa^{42)e Hsmfe mi i se!ss(22)a ^aoiife aaoii gsi Pd si aus oi^oixiii. ^^^soi # 

5a£^ iiJpf 50nm 018he! p^ 2e'a=(24)0l S^aOl XiH. 3ie(11)0ilAia SS^Saaffe S.na^ aoilfe NI/AuGe/Au S 0|¥O|XI 

2e{a=(25)oi ssaoi sia. 

a ^Aldia ^§2SAI. S@!SS(22)0IIAia lIHEa^(42)a SS50II a^ g^#2SAia ZnOS 0l¥0IXIfe ^^a9^(44)0l 

i g^aoi 9ici. 

OlSK S 4JAI0II0I1 S§f mm D012E §Xia MI^&^S. ^8! §2<b.HJsK44)a MlSgiSS ^sspis 5.k:^. 

oii» SB MBEse olssioj :»ie(ii) ^oii mi 1 win#(i2)2S¥Ei ei!iM#(22)7)txia »ais 2§«§Am ^. f .^f f 22)a_ 

bll SskT CI S §a O^a SerOI 20mTorr. RF S^OI lOOWa S218f0IIAI 10^ §Ea SS^^O^ S^^S(22 

a is 51 aas^S'^liHi'h ioonm asa znos oi^wxife §a6haat(44)oi a^aa zno^ ii-vi^ aegopi (nigoii oh^ 
saa. 

ri^os s^nssftH se OlSStd Si!!S#(22) ^011 S^OII ^351 AuS Oi¥OIXI^ EMie^S m^m ^. 01 EflietOllAia HHE sss^ 

-'□i^38f«''=5ss(22)oi t#a£^ sflie^oii CHSI01 0IISIS2SMI EMg^a nHEa^(42)s ^^mQ. n ^ asesfs eg oig 
§101 mi=a='(42)s sssife se!e#(22)a 6faa aaoii Pd ii auS oi^oixife sMiaie st^jii^t sonm 0181 :>f as^ xtai^ a 
ijsioi p^ 29^a^(24)s sasfe 3!a »jni. :?ie(ii)0H Mm gsasaatfe eicH^ eoii Ni/AuGe/Aus oi^oixi^ saiefg »ais si 

^SIW 29{a^{25)S S^SQ. 

risoe lIHi=s=.(42) 2e«S = (24) S! 29-S = (25)0| 2|2f g^Q ?ie(11)0ll CH3I01 gEDJ 2GO1C0IIA1 2501S §Ea OlfelM ^ 

Aisiw =^il(22)]]I p^2a!a^(24) ss iiHEa^(42)a 3iia g :>ie(iim 29.a^(25)a Jiisoiife xixisa 2s. a^oi sotac* 
OlSK ^D\si aoi ?«a s^a 0012= swa e^sfg assi^is &a. 

<-dioioj^3h as* 2a{a^(25)g SXI8I3. p^ 29{a^(24)oii ri^sa s^ae^s e!^^s^a gfw m m^mwm^ pm s^emis^ 
o^¥a ssoi%aal1ra SBii. ns s^Eais^2£¥Ei ax^:»^ ^aa^. sfxj ly ««g(i7)2£¥Eife Mi^SAia oiiuxpt ^gs2 
sAi gfAhaa. 

01 (Di, p^ 29^s^(24)s mmmo\ m^m ssa a^^jHiopi coisoii p^ 2a{a^(24)oiiAia nH=a^(42)a ^avsva 01 mm^m § 
3tia a¥s e!S» 4^ sia. 

5» i™c=a={42)]]f ?fxf n s«#(i7) Moioiife ssjE#(22)s =?^m^ znoi s^^sD^ 6hSfaoi afe gat^a9^(44)oi gxiaoi si^i 
Sffl 42 R I ISi 7 Moidi §saw^^ *-xi an. coyAi §^xj m s^s(i7)oiiAia «i^s^(42)a 6[| s^^i^ § 

sai!77>ia isiali ales 01 s.^oiiAife sse^oi eiMiaa. d sa. iaiEa^(42)oiiAi S4^afe ggee sgaw:>j a 
^1 a¥ g^x^sgol s^aa. 



2005/3/1 1 



7 



s.m ^e>iot am^m o|gs^2 2^:11 wmoa am^ x^smmM §a^L^s^^^(44)s sag? ^ 2i°°s sf» n sss(i7)oii g^jai ^^fe 

m SiOl ilfSOl SOOnm ^EOU/cl 10% OI4t2l 2I¥ gfWSSM S0|8f3fl S§ 4^ SiQ. 

a fli 1 ^Aioiioii/H uEiyi bha uoi. hi 2 inins(i3)3» hi 1 geHESds) moioii dbr ^521 ^Mmm swsia. sf»§§oi ch^ 

l^s ^e!^sL1,VS^^^^^ aisH^a e^^a^:>i ^i&soii sse »sog oibi^hs 

3£)u POISE g^fe shcai aioixH saeie assoi s^axi efSESi^si es^s ais hhishe sat^i 

a& ^01 gjo. 

( M 3 ^'AICMISI ^eSOII ) 

OlSK S ^►gSI HI 3 ^AIOIISJ gJ^gOIIOll □8101 S^g ^gSPIS 

E 6s «i 3 ^Aioiisi ^&mo\m mm znse^iisj aoi2E sxisi sa^^a eai&ci. e boii/h. e 5011 eais "^^^^^j 
-vffl(5i- ^il gassAH ^se a^aa. ai 3 ^Aioitoii/dfe s^^-o^s sMm- gai-oi ^^asg oigaioi, DHf 2^(42) 

a £i Ie SSs^oii ai8hoi §e^^o^ smsosmi iiHEa^(42)3t a» m »as(i7) moioii aw g^gESAia Egjg(45) 

=«x^:«s} £o,*(45)s gy^cQUjg ArSIXKHI CIJ£f §gOI ig8|0l, ggfeE:?! IxlO'^cnT^ 0|8fSWXI X^8^a0^ S^I)! HHgOil gf» H » 

3Sof)orAra ffl'=a^(4272i 8f&^ s^oii §gaw:.f ^aafe 5!« ejjiis ^ sip. meiM ^ mxmM^ nHEa^(42m s» a 

l^rAIOIWI^S^S EglS(45)S ^XISESMI ^4=301! Sflfe SSSS SSS S8hfe ^ SOI »S0l SOOnm ¥eO||/H 10% 01^21 av 

gfwsMa so|o^3^l 4" sia. 

E H1 1 6IAI0II0IIAI uayi Hja aoi. 2 bna^dsm hi 1 esHESds) Moioti dbr ^ssi ^Mmm rnxmrn av ^nmmoi 

E§t B SgOllOilAlE :'I5.K11)^S nSoS 8112. IIHEa^(42mg PSSS SiaSU 4^^2t bhfZf i^OI 2t SfEXIIga EaSg /HS HfllSH 
E 

( HI 4^A|01I ) 

0I8K S HI 4 ^AIOIIOII CH8I01 ESe SSolOj ^SSt^lS SD. 

c 72 s "►sa HI 4 ^Aioiioii a& znse3iia s^s aoiEE sxia B^^sa EAi§.m. e 7011 eais dia iroi, pm GaAss oi^oixi 
:>ie(5i)a ^aoiiAia sa niiE s^s^oiife. oiie sa H*ois(ifswoi ^ejaw a^ i2XHi}s^(5ia)oi s^aoi 9xa. 

01 IlH*»°««(51a)0l §aS 5ie(51) ^^Olife MBEgg OjgShOl. 01 5IB(51)3^a ^^VStTM gt^Sffe GaAsS Ol^OIIIfe HI 1 Wffl 
*(52m p§ ZnSe£ 0i¥0IXI2 GaAs ZnSe S§a ^»¥§&S S^aSffe HI 2 tHfflS(53)a. pS ZnMgSSeS 0!¥OIXIIl^^m 

if SSgSS S^tAIJIfe 5!a SWI, P§ 3H£l01g mm^^S. ^gJSIfe HI 1 r^DIIOI AiS(55)3f. Zn,-. Cd,SeS 0|¥0|XII1 ^2JS n§ ^ 

r«a :t«^?HS(?:7TAi^ Hllt^8^ol gssffe a» m s&misem. hieh znsses oi^oixim nm m\o\m ss^2^ ?g.'si- hi 2 ^ 
ZTmlidmmm. znses oi^oixijq a^3[ 2^! m^m^ Em^smo\ »3iis ^isaoi saaoi 

aEHe^(59)2| A^o10lli= o| ee!eS(59)3f ESi S^OI AuS 0I¥01XII1, ^'^MDi 4'9!!nmei nHE S«g EMS^e iTfe fiHE 

a=(60)oi sxiaoi sici Ei^ nHEa^(60)s 2»8ife s^s#(59)a ^aoii^ aaoii ^« ti aus oi¥oixi3. if^soi ^Il^aE^ 
Siwpl 50nm 0I8JO! 2e{a^(6i)oi ssaoi 9111, :jie(5i)oiiAia ssssaaf aoiife. oiia auzo/au ^ oi^oixife p 
* 2aia^(62)oi saaol 9ia. 

olsi, ^^om bia ^^01 mm doiee swa s^re ^ssh^is ma. 

<=Hmioi>^:ji SE^ E2ja^(6i)s sxi8m. p^ 2sia^(62)oii ±ss\ m^B&m a:?^8^a gfxf m s^mmw^ ps s^exiis^ 
o£^Q §ioi%aa^ »ii ns yE«is^2S¥a axF:»t ^aaii. gfxf a »as(56)os¥Ei- HiaifAia oiiuxi:»f srssE 
s/H g.^A^s[:^. 

01 mi. 29ja^(6i)s mmmo\ ^:s^m SEa et^Diiopi aiigoii 2e-a=(6i)oiiAia iiHEa^(60)a ^a^sva oi mm^m § 
xia a¥s as» 4= aia. 

E :»iw(5i)oi ^^oiiAia iiH'=a^(60)a 8fa s^oiife ifsxv^f ^aaoi a^ iixis9^(5ia)oi ^iiaoi 9i°°^ s^xf m m^m(56m 
Sa 3Xi»««(5ia)a J^Ts^wi gsaw^f §^xi a^. toaj/d sfx^ a sas(56)oiiAia iiHEa^(60)a m& a^oife ssaw^f :h 
a'iSaxi stool 01 s«(^Aife mmmmi ^Jfliaa. 3 iiHEa^(60)oiiAi s^-afe gsast ssaw:*! s^n a^i a°s a 
¥ sxjsgol »6taa. 

Oia SOI S SXIOIIA!^ IIHEa^(60)a gfXI a SS#(56) AlOIOll I2XlifS^(51a)S ^XISESMI gSSS g§§ ^4^3011 Sxl SshXI 

ittsoi 5oonm ¥2oiiAi 10% ol&^a a¥ 8fx}se8 goisui musm 4- 2ia. 
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a. ■ 

ash »i 1 6!Aioiioii/d uaa d^2^ aoi. xii 2 mi«#(53)ji} «i 1 geHES(54) Afoioii obr ^ssi e^Afse sxima. gfwssoi ch^ 
^ g ^swioii/Hfe aw g^sosAisi 3wsaas(5ia)g sxm^ D\m(5^mm pses 8^3, iiHEa^(60)^g nses aaou. 21 y 

S^S SaSf 4= SIP. 

Hisi 2io\ m sfsei 111 1 Q012E sxtoii sista. ssgoiiAisi a^si mg^ s^oiiAHfe 3n&\o\2i ^aoi eisia^i rag 
wi e«*oiiAisj ^^3\ a^£i »a sejog^a ifMsife assoi i^^a^ ssswiaisi ^=3, 2=2, sjs s«2i ^a^s^a 
gfMSfe gfssoi §:)^aPl inisoii ^^ssoi lis^i a^oii m^aii dtn aes a¥ g^wssoi 

cr ^ T., 2 fe^s D0I2E sxioii asm. s«#oiiAia nHEa^a m^mM^ 3H£ioia ^gjoi ejnia:'! tmsoii s^sotiAia nH 
la^a msi s^o^^aa ^ssoi a^au, Est s^goiiAia a^a aesa ¥a¥S¥Eia mm^o\ mD\s\°s. a^ 

ssh s ah«a HI 3 mm D0I2E sxioii ast^, s^sosva ^eai ^lea 8h?^s trmoi sMafe ^^ssoi s§iss^°s s^^as 
s afExy °\m^m ffwoi asa gfsss sej^s^os^a swa a¥s eistf ^ 2i?ii aoi av sfxhses if&^Ais 4= 9ia. 

a m 1 DoisE sxia Hisgjaoii ama sasoiiAia iWEa^a shgi g^Es^aa gfssoi e 01 iwe a^a 

SaTf^^E^s^sw m\o\ S2! ^fe aoi a^ii a^ saia isss sss ^4>si smfe 3^011 uiskm ^^.v^oi if^a 

s «^S2, T|| 2 sfa Q0I2E §»a HisifBoii ams. sssoiiAia DHEa^a s^ES¥aa ^►ssoi i^^^aii. e 01 raEa 
=a sT«^ ««a ^«f¥S¥aa ^ssoi §:»^a°s a¥ s»seoi tf&^aa. e aw g^#ss afe §^<i^§^e^s M£t^o^ t^aa 01 
s?k)( °h3p7 uncoil s^^^o^ <^^5^fe am^ TissmM sa&has^s sa» 4= siEHs §§a§goii §5. ^^g ^xi a^a. e aej 
IsstxTa 2§as s§s ^ sioi saa^ii s^mw mm ^11 aEw ^^^►«oi S6faa. 

e if«o, 3 «»g cfoiEE sxia Hisg^aoii a5^^. assoiwa nHsa^a 8^g^ a^Es^aa g^ssoi sf^^sm. e 01 iwe 
x^=^s^"^ ««a ^w¥S¥aa mmmo\ m:>m^\ wmow a¥ sfwssoi m^BO. e aw s^#es a^ gsss esss s£}^ 

s^'oi a* E& eaiEssnia ssss sse ssm^ aoi ^ea^ii essoii qioK)i gs. ^fe aoi saioii 

cr H mo, a ji, 4 aoiEE sxia Hisg^aoii a8^^, sssotiAia nuEa^a 8^g^ s^E^vaa i^ssoi sima. e 01 nHEa 
=a m"T««o. ^Bivs^aa ^ssoi e^m:*! msoii a¥ gfx^asol tf^aa. es ^leon aisHAte^ aw a& nwif 

s s^sTp) (Disofl issssoii cH8K)i o^¥gl sfssfg afeD. E gjaa^ii se 4^ Si^i aiiaoii ^sifSE s^aa. 

fe^ftf} s ^►sa of^»5i§h ^AioiiMS oiiAia m^m JHAia 5aoioi. s¥a ^8)s?a s^oii jhais s g=^sa A^4f2^ a 

5 g ssii ^s. as. cHai * ¥3Pt soia. 

(57) s?a a?! 
1. 

ns fi^Eai ?ie ^011 s«a 

sej^g feK)ii {^smo^ s«a3. sei^saj iiM^i ^mm^ nHEe lissi a^aj. 

B^^m ^mMSi a^a ^e¥oii a^aj a^i^iss s^se^ s^aoi ^^i »«SES¥aa »»ss 

JafAtjiTfe is4a=§ ?Hl8^fe 3ae ^ses stfe as qoiee §xi. 

2. 

HI iSdl aiCHAI. 

a^a y:>i Aboia assi §«a 3:Jife o.sev 01^21 3as ^ses o^fe g^s ofoisE §xi. 

3. 

HI IgfCHI SIOIM. 

&OI aiteji a=g gf^oife. Ota Efc ifgm ss5^fe E«ietE£ oi^otiife 3as ^ass stfe mm poiee sxi. 
4. 
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S^S,^ 5. 

I^^i l^^m ^oii/HHi nHES^si ^e^oii ^H-^l^3^ a^iaio^ s^ss^ s^scm ^^i ^^m^^^Bs\ ^mmm ^iifAi^i- 2^ 
^01 DHES^sj otgroii s^s 11X42,^ ?bim^ 5!M ^ss^ Qo\^^ mx\, 

6. 

HI 2 pSOlQl, 

^Ol ^^^3^ ^Ol e-^S MOIOl! ^^aH, g^SIXP^ 1 x10^« cm- OI^Ol S\^m £H@ Oh23[ S&^5^^ 01 

s^s 7. 

5S0II 910\M. 
8. 

«I 7?>^0|| 9JiO\M, 

icg^h^Qt^ 6^s^o^^og oi¥oixife ^s^s as aoian 

S^$>^ 10. 

HI 51,^011 SiOiAi, 

11. 

HI 51>^01l SAOiAi, 

^oi H>£x^i ^lesj ^^^1 s«a Moioii s^aii. -ann ^^m^i ^mmm ^uisf^ ^s^s aoia- §r 

XL 

S?^^ 12. 

HI 1 «>£xil ^^011 ^^aH. MeH3 &hAPI 

m^m s^s wi 2 ssssi e^^ssf, 

E^^m ^^oiiAioj fe^^i ^^¥011 ^:?i nHES^^t a^i^o^ m^si^m s^sioi &01 s^#o^¥eh£I ^sse ¥3fAi 

13. 

ngsi e^Es^i 3ie ^011 ^ a&sfe §t^mm s^6^fe 

^91 S^g ^^011 HI 1 ^S:^^ 1-10- cm-^ 01^2, SHS p^2| HI 2 Ei^l^ge 

ais s«s^fe ssn^. 
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III 1 si!je#oiiAi2i nHES^si ^^¥011 01 DHHa^aj s^sjfe aaj swi sf^i sasHSvaai a^sse ¥2tAi9ife 2e-a= 

S^S 14. 

HI 1 ESSSI SfEXfl 3ie fefOII OJS * ^SSS SSSJfe S^Se ^aS^fe 

fiss o^a§ sestfe s^E^lls oi^oixifc hi 2 sasei gejegg g^shfe ssaj. 

sa!sso«w2i nHE gss^oii cHoK^i s^^^□^at^ dh^ssns ^MSogMi. sf:"! nH= gss^oii ^^1 o^aol L^si& 6f 

2£W EaiajoS Ol^OIXIfe aS^fSI MEa^S SSotfe g§a. 

y-,, =eK6goii/d2i 6f3i flHES^si ^^¥011. 01 nHES^at s^afe sia sjhi fef^i sssEs^asi ^gsg mJUMBi^ saia^s 

S^Sf 15. 

HI 1 tags) yEfll fe^Oll SSSS SS5fe 

^011 HI 2 Essei aeises gsmt 
EejegoiiAisi ss DHE sss^oii a^8^01 s^^sD^a^^ gsa:?h>iM sm&osmi. &^:>i hhe sss^oii asaee asfohfe 
Esjse s«8hfe 

^-,1 ggjeg 9^ ^§ae 6f0|| EflieiM aS)M 01 EJiie^0||>M2| SS DHE S^S^S Ot^^aShO) EfliSIOll CH8h01 OilSS 

5s£SM| i^j SXyateS 01¥01Xlfe SS^Sl ffllEa^S S^8tfe 

Aoi ae<e*oilA121 fe^^l DUES^SI JFa¥01l. 01 IIHEa^B S^Sfe 333} ^51 ff^SES^EISI SfSSM ^olfAj^jfe 25-a = S 

SasTfe sis ?bim= ^§os cjoiee sxisi Hisg^g. 

St^S 16 

HI 1 EaS2| ysai ^0«A|2| Sil nHE SaS^Oil □IS}01. 4-iOIS. g^OIS Efe ^L^^k0ISS ?gJS°SAH ^Dl SS DHE S«S 

feoi e^sai o\m m^mm s«s}fe ssaj. 
s«s fe^oii HI 2 sassi ssssse s«8h& 

^-,1 giHeg ^^cHI £a|9|§ ^. 01 Ej|iafO||A|2| DUE S^S^M 0}>i38FOI EXIiafOII CHofOI OllSiS S&ESMi ^:)\ E 

XII bios' 01 J 01 XI aS4f2J nHES^s SSoffe 
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